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! . AIR klUNIN;: ' 
NEW D~WEI~)~‘AWNTS AT U.C. RADIATION LADORATCRY 

By M. D. Thaxtor, UCRL ' : 
. 

I'd like to touch on two items under. the heading of new devoloDmtcnts at tho 
Radiation Laboratory, under the topic of air cleaning. The first is a mFnor 
item, a scrubber for the entire or partial removal of corrosive vapors. We've 
been fiddling with this gadgot for 2-l/2 years and have found it uocful in our , 
box applications aa well as In non-radioactive bench chemistry. Its purpose is 
to protect filters, ducts, blowers and other air cleaning and air handling 
equipment. At the outset let me give credit to the Barvard air cleaning lab for 
tho stimulus r :oived thcro in 1921 whore their scrubber was demonstrntcd. We 
usod the saran 2od reported by them. The rooomblanco ends there, however, and 
our results cannot be compared with theirs. hTe were seeking a very compact 
pa&age whereas Barvard's was on an industrial scale. 

- We mey describe our unit as "a small vertical gas scrubber, concurrent flow, 
single stage, with saran fiber bed, scrubbing liquor circulated by air lift, and 
containing an integ.9al reservoir." A downstream exhsuster is universally used. 

The unit may b'j said to have two major portions, upper and lower, The up- 
per portion contains gas inlet port, liquor dischsrge, spreader plate, sarsn bed 
disengaging space and gas outlet. The lower contains the air lift feed and 
reservoir of scrubber liquor. The assembly is tubular and has been made in three 
sizes, our so-called 2", 4" and 6" sizes. The 2" and 4" sizes are sol-f-contained 

. in po3yetbylene and industrial glass Pyrex pipe sections respectively, whereas 
the largest is 6” Pyrex pipe housed in a 30 gallon common drum, polyethylene 
lined. 

Some dimanaions may be of interest: I 

DATA: 

1. ' 2" 

Overall height, inches . . . 
Width, inches 
Bed internal diameter inches 
Bed cross sectional area--inches 
Bed dopth--Inches 
Lift height--inches, 
Liquid rescvoir height--inches 

volume-- 
Liquor cycling rate, cc's/min. 
Thruput gas volume as lift air 

17.3 

53 
2.6 
6 

Scrubber Size & Dimensions 

j4.J 6” - 

3:: 
“8-p-6 

10' 
25 
I2 

2 liters 
400 . 

0.23 cm 

34 
21 
4-3/4 

17.0 
10 
26 
l-6 
Y{ gallons 

600 
1.7 CFM 

Total gas thruput @ 3” w.g., CFM 3-l/b 10 19.2 

It wao experimentally doterAinod by cut and try mothods that the optimum- 
air line tubo diamctor wus 7 mm inoido tho air lift tubo of 16 mm. 
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Obsorvo in the abovo data the thruput is directly ,olatod to bod diamo-tar. 
Laboratory officioncy f;Osts have boon run only on the 4" oizo with and without . 
~1 upotroam condenser. Vapors from boiling 12.6 M IICl mixed at tho vapor pickup 
with room air to make up volume was the food matorlal. Hbnco tho concentration 
droppod as VO~lUXO wont up. Total acid in onch run was 100 ml boilod to dryness. 
The tooto wore ropatod with 16.2 PI 1'03. Efficiency calculations aro based on 
back titration of ocrtibbor- liquor which was 2 N NaOII. Rocults are oxprooood as 

. % 
removal to scrubber liquor from the air otroam. 

HCL toots 

CFEI 4” scrubber 4” acrubbor,with condonsor 

. 
35 66 100 

91 
1 ;I; w- 

*Not determined; acid reacted with tubing used in asnombly. 

In one application where beta-ga.mma radioactive mists were encountered the 
scrubber also acted as a satisfactory air.cleaner. This is, however, an excep- 
tion; its efficiency for particulate9 is like all scrubbers, rather poor. Quali- 

. tatively these scrubbers have performed well for our major purpose of protecting 
downstream equipment. They have worked visibly well on HF as. expected but not 
60 well on H2S04. The 4" and 6” units are mounted downstream and outsi.de of 
Berkeley boxes. The 2" under current study is designed to go inside such boxes.' 
Rough sketches are available for those interested. 

Tho oecond item to bo discuascd is more important. It might be said that 
it concerns not air cleaning, but a method of avoiding a probable failure of air 
cleaning. A few introductory remarks are necessary: At UCRL we encounter our 
mij or air cleaning problems in connection with invcbtigations on the transuranics. 
Substantially, as you know, these arc alpha emitters; some of them are bcta- 
gamma and neutron emitters a3 well, When tho specific activity is high a very 
small porcontugc loss to room air or to stack gas will result in exceeding the 
AEC limits for air pollution. 

When one manipulates substantial quantities of high specific activitjr ma- 
terial and the troatmcnto involve heating, cooling, stirring, transferring, &a~- 
sing, contrifugation, precipitation, disoolving, evaporation to drynone snd a 
host of energetic chemical reactions, tho chanceo for aerosol formation and dis- 
persion are conoidcrably enhanced. 

Since in r:~Gccrch prac t'ico it nevor occur-n that tho ocquenco of processing 
ovonto, or conditions surrounding oath ovont, is duplicated in ouccoo3iv6 ciq'l,'ri- 
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"oaw~aC;o link" prcp:rrc?d by tho usual hoat-sea&in, technic. All compononto of 
tho oyotcm aro liquid, s0li.d and &tDOOUU waatc roccivcro as ouch, and will bo 
concroto jnckottod .and buried at the torminatj.on of tho operations, with tho ex- 
CCptiOn of the nccitnUlr~tor tanltu. It is planned to sample the baCs in thcoo and 
assay their contcnto by three mothodo: filtration, ESP and vibrating reed clcc- 
tromctcr. Attempts to c1ca.n the accumulated G:LSCS are planned and will be pros- 
ecuted if time and the assays permit. 
will bo comprcsscd in stool cylinders, 

In the event of poor success the Casco 
jackcttcd in polyethylene and oncaoed in 

concrotc for burial. . 
. WO haVC become truly amazc~ at the dctailinG rcquirad. Tho two opcratjng 
boxos require elovon gloved boxes to serve them, l-200 feet of polyethylene piw, 
500 hoso clamps, OVC~ 120 valves and much other impcdimcnta, The cost is of 

', course comncnsurate. The designed capacity of tho systen is 615 cubic feet with 
! a two-fold safety factor on vo1u~110. It is anticipated the equipment will run 

. continuously for some 60 days. An example of tho complexity a closed system rc- 
quircs may bo given. Consider the sole factor of environmental tcmper;Lture vari- 
ations. 140 p1,a.n to hold the system at all times at'about minus l/2" water gauge 
with respect to atmospheric pressure. .Yet a shift of 11 demeeo F would cause a 
charge of prossure in all voids of the apparatuo of about 13" w.g. Stated 
another way, if the volume of one of our accumulators is 240 cubic feet, this 
would.mean a volume change of about 8 cubic feet just because of' this small tez- 
perature variation. This must be allowed for in the sensing and controlling ap- 
paratue and provisions made for tempering the smbient atmosphere. 

What I should like to hear at this meeting of course is a description of &n 
air cleaning train with sufficiently emple deccntsmination ability SO all the 
above headaches could be avoided when we run into this type of problem sgain. 
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